In vivo therapy of local tumor progression by targeting vascular endothelium with EMAP-II.
Continued growth of solid tumors beyond a critical diameter is thought to require active angiogenic mechanisms, the inhibition of which carries therapeutic potential. We tested this strategy in an in vivo model of local tumor progression utilizing an agent with previously identified direct antiendothelial properties. Nonmetastatic C(6) glioma cells (10(6) per animal) were injected subcutaneously into the flank of nude mice with 6 to 8 animals per treatment group. Nodules at the injection site were measured at day 3 and every fourth day thereafter until day 15. Endothelial-monocyte-activating polypeptide II (EMAP-II), a substance known to induce endothelial cell apoptosis, was injected intraperitoneally daily from day 3 to day 15 at doses of 8 microg/kg (low dose) and 80 microg/kg (high dose). Tumor growth kinetics, histologic parameters, and tissue expression of VEGF were studied. Tumor growth was significantly decreased in the EMAP-II-treated animals. Median tumor volume (in mm(3)) at day 15 was 2311 (Control), 727 (low dose), and 454 (high dose, P = 0.003). Median tumor weight (g) measured 1.8 (Control, 0.95 low dose), and 0.9 (high dose, P = 0.06). Median 12-day specific tumor growth rate (in mm(3)/day) per group was 191, 60, and 36 (P = 0.003). Decreased tumor growth after EMAP-II treatment correlated with significantly reduced microvessel counts, higher vascular thrombosis rate, and reduced tumor cell proliferation indices within the neoplastic tissue. Tumor levels, but not serum levels, of VEGF were significantly reduced after EMAP-II treatment. At the doses administered, there was no obvious systemic toxicity. EMAP-II had no direct cytotoxic or antiproliferative effects on tumor cells in vitro. Daily administration of the antiendothelial agent EMAP-II led to a significant retardation of tumor growth, but no complete cancer abrogation. The findings support the hypothesis of an in vivo therapeutic benefit to antiangiogenic therapy with an agent that displays specific toxicity in vitro against endothelial cells. The mechanism of action remains unclear, but likely involves vascular thrombosis and leads to decreased VEGF expression.